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Abstract 

The fact that hyperons produced in high energy collisions have 
polarizations as large as 20% was not predicted by theory. These 
polarizations have allowed high precision measurements of most hyperon 
magnetic moments and a recent confirmation of the Cabibbo theory involving 
semileptonic hyperon decays. However a satisfactwy quantitive explanation 
of hyperon polarization is still lacking. The question of whether the R- is 
produced with significant polarization is crucial to the measurement of its 
magnetic moment. Present data are inconclusive as to whether the Q- is 
produced polarized. Phenomenological models and data on antihyperon 
production may not be useful guides in predicting the Q- polarization. 
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HYPERON POLAFDZATION - AN LNRESOLVED PROBLEN 

The fact that hgpetms produced in high energy proton InteraCthS have substantial 
polarizations is not well understood. However this has mt kept hyperm polarizatim from 
being explolted to make important fundamental measurements. The magnetic mcments of the 
A, ?, Z-. %-, and 2’ hyperons have been measured with preclsions of l-6% using the classical 
spln rotation technique. These results have provided important insights into the validity or the 
cmstituent quark model. A recant measurementt of the correlation of the electrm manentum 
wlth the hyperon spin directim In the hyperon beta decay, Z--m e-V , provided a precision 
test of the Cablbbo hypothesis. 

My intent is to stimulate thought about the polarization medlanism itself. The first 
observation2 at Fermilab that po/6rih?ct hyperms were produced by the interactims of high 
energy protor6 m a target was unexpected and, altrc4gh a large effect. elklted relatively 
little theoretical excitement. It was seen as a “soft phenomena” and thus not amenable to 
perturbative PC0 cakulatlona. Hyperm decay lengths are typically meters at Fermilab 
energies so that illusive polwizatim measurements are straight forward. The hyperms’ 
parity violating weak decays gives us their pol8rlzatlmdlrectlm by the angular diStributlm of 
their dacay products. 

The salient reetures of promced hyperm polarizationcan be succinctly ststeds. 
I. Polarizatlm is a general reatve of lyperm productlm at Fsmllab energies. It’s 

magnitude risas from b-+20% as pt goes from IM I .O GaV/c for A, ‘z-, X’, and 9. For 5 

the polarlzatlm is less. 
2. The antlhypwms. X, ? are not polarized. 

3. 6une iypwons (E’, E-) are polarized In the positlve directlm: sane in the negatiVe 

(A, to , ES). The pmitiue dlrectlm is daMad by the cross product of the incident 
proton and the produced hgwm manentum vectors. 
Recent measurements of t- lncl~~lve polarizatlont~~s. along with previws 

measurementsa~r~e of z+ WKI :-. allow us to make scme tests or proposed polarization 
mechanisms. We note (next page) that the quark diagrams lcf their productim are different. 

For p+.X’ the final state hyperon retalw two quarks rrom the projecthe. For the other 

two cases only me quark Is common. Figures l-3 in&ate that PD- = P%+ 4 -l/2 %- 

A model proposed by DeGrand and lliettlnaha attempts to explain the polarlzatims as 
wlsing rrom ThmIaS precesslm of the quarks in the recomblnatim process. Although it 

predicts the correct signs for the polarlzatlms. it predicts Pz- =1/2 Pz+ and p=- = -Pz+ 

which is contradlcted by the data shown In Flgures l-3. 
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The Lund yatpts using a string model glve the mrect sigt8 of the pOlarizatifn¶; 
Never, the quantitative predictiveness of the model has not been demonstrated. 

P ---+z+ 

Data m inclusive hyperm polarization is becoming rncre abundant. In particular the nw 

data m ES polarization should allow a sharper cmTrmtatim with the phemmenologtml 
models typified by the above. Unlfrtunstely, C@ still seems lar from a real theory of the 
p0larlzatim mechanism. 

The Q- Is thp last long llved (3 lo-10 s) hyperon whose magnetic rmxnent has not km 
measured to high pWCiSiOn. A measurernenttl was attempted in Fermilab EO2O whim yielded 

J.lQ- = -2.1 ?I .O b&n and a polwizatim of 0.12~0.08. The large uncertainty m the polariatim 

measurement atbus tttat the Q- be produced with zero polarlzatlm cf as larga as that 01 the 
z+. I1 the Q- Is produced wlth M polarlzaticn. then we CaIYWt me8sure Its magotic maent 
ty the tednique ttmt has yielded =such beautiful results with the other hyperms. 

II pro&ced ~IJ a proton beam, the quarks which make up the Q- (and si’) trust all cute 
lrom the sea. Is It then ilke the antlhyperma and produced wpolarlzed? Perhaps not. Flgure 
4 snows the production ratio of mtlparticle to particle as a functim 0T strangeness from the 
CERN hyperm qerimentt? One sees that tar tube Q, this ratio is atrait u6.3 which mems 

the; at a given x and pt there rre mere than Wee time mme Q- than li’. Inclusively produced 

hypem8 catld be the decay products ot hi@er mass bary0n reWWnces which might explain 

wtq the Q- IS mae copla~~lg produced thsn the Ti’. If this were the case none Of the above 
phenOmemlogical models (which da wt ccnsider r- prodltcti~ P the zero palarizatial 
of tJva mtilqperms will give us ay basis for predicting tha polarlzatimol the Q-. 
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